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CONSTITUTION: The plasticized synthetic resin material is injected into a cavity 5 from an 
injection cylinder 6. An injector 1 1 actuates its shut off-pin 1 1 A and the pouring port 
thereof is opened in a stage wherein synthetic resin material has been properly cured in a 
mold. While an opening is formed between the inner wall of the cavity 5 and the surface 
for molding synthetic resin by the pouring pressure of the coating agent, the coating agent 
is filled in the opening. In the case, the coating agent is poured e.g. at, a pouring velocity 
of three stages by controlling the actuation velocity of a plunger-regulator 12A. The proper 
injection velocity is set according to the conditions of the size and the shape of the cavity. 
Thereby high-quality in-mold coating is realized. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of* this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the covering approach in a mold which covers the front 
face of synthetic-resin mold goods with coating within the die mainly on the occasion of shaping of 
compression molding of synthetic resin, injection molding, injection compression molding, etc. 
[0002] 

[Description of the Prior Art] Generally, the covering approach in a mold is widely used for shaping of 
thermosetting synthetic resin as a material. In case the glass fiber strengthening plastics which are called 
"SMC" to the shell plate (face panel), exterior parts, etc. and which make an unsaturated polyester resin 
a matrix are especially adopted in the high automobile industry of whenever [ to appearance quality / 
demand ], the above-mentioned covering approach in a mold is used for the purpose of upgrading and 
compaction of a painting process. 

[0003] As such a covering approach in a mold, although there is patent No. 1020816 "the method of 
fabricating compound polymer goods", after this approach separates one side of 1 ** and a die from the 
front face of synthetic-resin mold goods and gives a gap between a die front face and synthetic-resin 
mold goods, it pours in coating and is an approach of applying compacting pressure, again. In order to 
add processes, such as a process which gives a gap, and a process which applies compacting pressure 
again, a molding cycle is delayed by this approach as a whole. Moreover, if a die is opened in order to 
coat coating, the weld flash of the synthetic resin formed in the so-called share edge section around a 
mold will be damaged in the case of closing motion, and will become uncertain [ seal nature ], and the 
leakage of coating will occur. For this leakage, it becomes inadequate pouring [ of coating to the 
planned covering front face ] in, and generating of a defective is caused, moreover — such - an 
impregnation of coating sake - a die - 1 - by the approach of **(ing) and opening, it becomes 
impossible to adopt the structure of a slide or a secondary core, and constraint joins the design of mold 
goods. 

[0004] In order to solve these troubles, "substrate shaping and the covering approach" are already 
advocated by JP,4-33252,B. Moreover, as a coating injector of this approach, the "in mold process" by 
U.S. Morel is known, and the paint in a mold (in mold coating) is already carried out to synthetic-resin 
mold goods within that metal mold here at shaping of synthetic resin and coincidence. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the fault which became a problem in the coating 
impregnation method of an above-mentioned ****** type improves by this approach, coating is the 
pressure of C, and is the shearing force committed to coating in this case since it is poured in and flows, 
making a clearance between a mold front face and a mold-goods front face, and faults, such as 
separation with the resin in a coating constituent and a pigment content, color nonuniformity, and a 
stripe, tend to produce it. It was checked that it is easy to produce especially this defect at a flow 
terminal. 
[0006] 
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[Objects of the Invention] in case this invention was made based on the above-mentioned situation and 
coats coating on the surface of mold goods within shaping of synthetic resin, simultaneously its metal 
mold on the occasion of synthetic-resin shaping of compression molding, injection molding, injection 
compression molding, etc., as it can avoid generating of the resin in the constituent of coating, 
separation of a pigment content, color nonuniformity, a stripe, etc., it tends to offer the covering 
approach in a mold of having enabled it to secure high quality. 
[0007] 

[Means for Solving the Problem] In order to cover coating with this invention on the front face of 
synthetic-resin mold goods paying attention to the point which has change in the condition of coating of 
a synthetic-resin mold-goods front face corresponding to the grouting velocity from the flow early stages 
of coating to termination At the time of proper hardening or solidification whose front face of the above- 
mentioned synthetic resin can bear its impregnation and fluid pressure to the above-mentioned coating 
after synthetic-resin shaping in the die for synthetic-resin shaping The above-mentioned coating is 
poured into the boundary of a die internal surface and the above-mentioned synthetic-resin mold goods, 
holding the above-mentioned die in the condition as it is. By the above-mentioned coating In the 
covering approach in a mold of having the process which covers the front face of the above-mentioned 
synthetic-resin mold goods, and the process which stiffens the above-mentioned coating, it is 
characterized by carrying out impregnation by the multistage variable speed by the necessary 
impregnation rate pattern at the impregnation process of coating. 
[0008] 

[Function] Coating is covered on a synthetic-resin mold-goods front face, holding the proper grouting 
velocity according to the configuration of a cavity, magnitude, etc. by this, in case it is filled up with 
coating after shaping of resin and in a mold. 
[0009] 

[Example] Hereafter, the configuration of the injection molding machine for enforcing the covering 
approach in a mold of this invention and its one example of the mold for shaping are concretely 
explained with reference to a drawing. In drawing, die pressing of the signs 1 and 2 was carried out the 
left and on the right of the making machine (they may be a top and the bottom), and they are members 
(press ram) and are equipped with the mold members 3 and 4 for shaping which counter mutually, 
respectively. In addition, in this example, die pressing is carried out, it is fixed and the member 1 has the 
composition that carry out die pressing and attitude actuation of the member 2 is carried out. And in the 
fitting part of both the mold members 3 and 4, it is injection-molding methods (or compression forming, 
an injection-compression-molding method, etc.), and the cavity 5 of a necessary configuration is formed, 
and die synthetic resin of melting or a softening condition is filled up with and hardened in this. When 
filled up with melting synthetic resin, melting synthetic resin can be injected into the above-mentioned 
cavity 5 through a nozzle 7 and spool 8 from the injection cylinder 6 which has a screw. In addition, a 
sign 9 is an ejector pin at the time of mold release among drawing. 

[0010] On the other hand, as an impregnation means of coating in the example shown in drawin g 1 , the 
injector 1 1 equipped with shutoff pin 1 1 A and the above-mentioned injector 1 1 are equipped with the 
feed pump 14 for supplying the coating measuring cylinder 12 which supplies coating of the specified 
quantity, and coating from the stores dept. 13 to the above-mentioned measuring cylinder 12. In 
addition, the above-mentioned measuring cylinder 12 is equipped with plunger regulator 12A for 
coating impregnation. 

[001 1] In addition, the working pressure which exceeds the pressure in the cavity 5 in front of 
impregnation in C is required, for example, the above-mentioned plunger regulator 12A is 500 kgf7cm2 
at this example. Driving with the working pressure of extent is desirable. 

[0012] A deer is carried out, on the occasion of shaping, die pressing is carried out first, a member 2 is 
operated, metal mold (mold members 3 and 4 for shaping) is closed, and clamping pressure is added. 
This clamping pressure opposes the injection pressure of a synthetic-resin ingredient. In this process, a 
feed pump 14 operates and coating of a complement is supplied to the measuring cylinder 12. At this 
time, the working pressure of plunger regulator 12A is canceled, and it is the working pressure of the 
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above-mentioned feed pump 14, and fills up with coating in the measuring cylinder 12. 
[0013] Subsequently, the plasticized synthetic-resin ingredient is injected in a cavity 5 via a nozzle 7 
from the injection cylinder 6. An injector 1 1 operates the shutoff pin 1 1 A, opens the inlet wide, and it 
makes the clearance fill up with coating in the phase where the above-mentioned synthetic-resin 
ingredient is proper within metal mold (to extent which bears impregnation of coating, and a fluid 
pressure) and which was hardened or solidified with the transfer pressure of coating, producing a 
clearance between the wall of a cavity 5, and a synthetic -resin mold-goods front face. Thus, covering to 
a mold-goods front face within a mold is attained. 

[0014] In this case, by this invention, coating is poured in with the grouting velocity of a three-stage as 
shown in drawing 2 by controlling the working speed of plunger regulator 12A by the suitable control 
system. This proper grouting velocity is conditions, such as magnitude of a cavity 5, and a 
configuration, and is set up. For example, when grouting velocity of initial-stage = is set to 1, as for 1.5 
to about 6, and the grouting velocity of culmination =, setting about to 0.1 to one is desirable [ the 
grouting velocity of midcourse phase = ]. Moreover, if the gelation rate of coating, such as a coating, is 
taken into consideration, it is suitable [ less than 10 seconds ] for the whole impregnation time amount 
from the point of high quality maintenance of covering preferably less than 15 seconds. Moreover, a 
setup of the absolute value of coating grouting velocity is chosen with the pressure (press pressure) 
concerning the metal mold at the time of coating impregnation, the hardening degree of the mold goods 
itself, the quality of the material, etc. 

[0015] An example of the control hydraulic circuit which controls above-mentioned plunger regulator 
12A as a coating impregnation means and shutoff pin 1 1A is shown in drawin g 3 . Here, oil-pressure- 
control cylinder 1 IB of an injector 1 1 reaches 1st room 111 through a pressure control valve 17 and a 
solenoid valve 20, and the 2nd room of a hydraulic pump 16 is connected to 1 12. Moreover, through the 
pressure control valve 21 and the solenoid valve 24, oil hydraulic cylinder 12B of the above-mentioned 
regulator 12A reaches 1st room 121, and the 2nd room of the above-mentioned hydraulic pump 16 is 
connected to 122. 

[0016] Moreover, corresponding to the above-mentioned regulator 12 A, it has the position sensor 25 
which detects actuation of the plunger rod 12C, and the detecting signal of the above-mentioned position 
sensor 25 is supplied to a program controller 28 through amplifier 27. consequently, the amplifier 26 
from the above-mentioned program controller 28 minding ~ electromagnetism - a control signal is 
sent to the float control valve 23, and control adjustment of the grouting velocity of coating to a cavity 5 
is carried out by this. 

[0017] In addition, the above-mentioned hydraulic circuit is equipped with the pressure control valve 29 
for adjusting the delivery pressure of the above-mentioned hydraulic pump 16. Moreover, as for signs 18 
and 22, a pressure gage and 19 are check valves among drawing. 

[0018] A deer is carried out, a hydraulic circuit is controlled by the command of the above-mentioned 
program controller 28 by drive control of the above-mentioned solenoid valves 20 and 24 and the list, 
and impregnation speed control of the multistage story of coating which is illustrated to drawing 2 is 
made. 

[0019] Drawing 4 and drawing 5 show the embodiment for performing little coating impregnation to a 
cavity 5 in a high precision in the above-mentioned control system. Here, in an above-mentioned 
example, the measuring cylinder 12 was omitted, the position sensor 31 is directly equipped 
corresponding to an injector 1 1, and grouting velocity is controlled by information from this position 
sensor 3 1 . That is, after the plasticized synthetic-resin ingredient is injected in a cavity 5 via a nozzle 7 
from the injection cylinder 6, while an injector 1 1 operates the shutoff pin 1 1 A and opens the inlet in the 
phase where the above-mentioned synthetic-resin ingredient is proper within metal mold (to extent 
which bears impregnation of coating, and a fluid pressure) and which was hardened (or solidification), 
coating of an initial complement is accepted in the supply cylinder part 1 1C. And in the phase where 
having accepted coating of the specified quantity by die above-mentioned position sensor 31 was 
checked, hydraulic-pressure-supply control to oil-pressure-control cylinder 1 IB of an injector 1 1 is 
performed, shutoff pin 1 1 A is operated, and coating is turned and injected into a cavity 5. And that 
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clearance is made to fill up with coating with the transfer pressure at this time, producing a clearance 
between the wall of a cavity 5, and a synthetic-resin mold-goods front face. 

[0020] The important thing in each above-mentioned example is controlling the grouting velocity of 
coating on a multistage story, and this avoids generating of the resin in the constituent of coating, 
separation of a pigment content, color nonuniformity, a stripe, etc., and it serves as conditions which 
secure high quality. The following embodiments explain this point concretely. 
[0021] [Embodiment -1] (compression forming) 

With the metal mold which has a cavity for obtaining synthetic-resin mold goods of an ellipse 
configuration, such as a pan with die length of 450mm, a width of face [ of 300mm ], and a depth of 
40mm When carrying out covering in a mold to mold goods, set a punch 3 as 155 degrees C, and female 
mold 4 is set as 145 degrees C for the above-mentioned die temperature. First, the thermosetting glass 
fiber strengthening plastics (the so-called SMC) which make an unsaturated polyester resin a matrix 
were set in metal mold, and compacting pressure was fabricated on 80 kgf/ cm2 and the conditions for 
cycle time 60 seconds. 

[0022] Subsequently, it is compacting pressure (pressure in a cavity) 20 kgf/cm2 It is 3 12cm (refer to 
Table 1) of coating in a mold which uses urethane AKURIETO oligomer and EPOSHIKI acrylate 
oligomer as a principal component after decompressing. It poured in. Impregnation speed control at this 
time is 3 3cm of the first stage. It is 3/sec 6.8cm, and a degree is 3 6cm further. It is 3/sec 13.6cm, and 
the remainder is 3 3cm. It is 3/sec 2.7cm, and carried out by dividing into a three-stage. At this time, the 
time amount which impregnation took is about 2 seconds. And they are 60 kgf/cm2 again after the 
completion of impregnation. It pressurized and held for 80 seconds. Thus, the result of having 
performed shaping and covering within the mold was good, and did not generate separation of a pigment 
content, color nonuniformity, a stripe, etc. 
[0023] 
[Table 1] 
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Incidentally, on the same conditions as the above-mentioned embodiment, when only grouting velocity 
of coating was set to 3/sec 13.6cm in all impregnation processes (example of a comparison), separation 
of a pigment content, color nonuniformity, a stripe, etc. were accepted in the front face of the enveloping 
layer of the fabricated synthetic-resin mold goods. This is because the shearing force committed to 
coating influenced across the limitation that separation of a pigment content takes place, on the occasion 
of impregnation of coating (setting to a culmination especially), as already experienced by this invention 
person. 

[0024] [Embodiment -2] (compression forming) 

When covering in a mold to mold goods was carried out with the metal mold which has a cavity for 
obtaining the synthetic-resin mold goods of a monotonous configuration with a die length [ of 
1,000mm ], and a width of face of 1,400mm, the punch 3 was set as 150 degrees C, female mold 4 was 
set as 140 degrees C for the above-mentioned die temperature, first, the thermosetting glass fiber 
strengthening plastics (the so-called SMC) which make an unsaturated polyester resin a matrix were set 
in metal mold, and compacting pressure was fabricated on 100 kgf7cm2 and the conditions for cycle 
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time 60 seconds. 

[0025] Subsequently, it is compacting pressure (pressure in a cavity) 10 kgf7cm2 The coating A in a 
mold (refer to Table 2) which uses urethane acrylate oligomer and EPOSHIKI acrylate oligomer as a 
principal component after decompressing is received in the measuring cylinder 12 (377cm3 measuring is 
possible), and it is 3 210cm. It measured. The measuring stroke of the measuring cylinder 12 at this time 
is 85mm. And impregnation speed control to a cavity 5 was 8 mm/sec, further, it is 20 mm/sec, is 4 
mm/sec about the remaining measuring stroke, divided the following measuring stroke 73mm into the 
three-stage, and performed measuring stroke 12mm of the first stage. At this time, the time amount 
which impregnation took is about 7.6 seconds. And they are 60 kgf/cm2 again after the completion of 
impregnation. It pressurized, and it held for 80 seconds and hardened (or solidification). Thus, the result 
of having performed shaping and covering within the mold was good, and did not generate separation of 
a pigment content, color nonuniformity, a stripe, etc. 
[0026] 
[Table 2] 
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[Embodiment -3] (injection-molding method) 

With the metal mold which has a cavity for obtaining the synthetic-resin mold goods of a pen tray 
configuration with a die length [ of 200mm ], and a width of face of 100mm When carrying out covering 
in a mold to mold goods, set the mold member 3 as 130 degrees C, and the mold member 4 is set as 135 
degrees C for the above-mentioned die temperature. First, it was filled up in the injection cylinder 6, and 
it injected, having covered it for about 4 seconds in the metal mold by which carried out heating fusion 
and it was mold clamp carried out to 250-280 degrees C by the mold clamp pressure of 300t, and cooled 
for 20 seconds. 

[0027] Subsequently, the coating B in a mold (refer to Table 2) which uses urethane AKURIETO 
oligomer and EPOSHIKI acrylate oligomer as a principal component after decompressing a mold clamp 
pressure to 5t is received in the measuring cylinder 12 (20cm3 measuring is possible), and it is 3 5cm. It 
measured. The measuring stroke of the measuring cylinder 12 at this time is 37mm. And impregnation 
speed control to a cavity 5 was 5 mm/sec, it is 10 mm/sec, is 3 mm/sec about the remaining measuring 
stroke, divided the following measuring stroke 30mm into the three-stage, and performed initial 
measuring stroke 10mm. At this time, the time amount which impregnation took is about 6.3 seconds. 
And after the completion of impregnation, lOt was pressurized again, and it held for 60 seconds and 
hardened. Thus, the result of having performed shaping and covering within the mold was good, and did 
not generate separation of a pigment content, color nonuniformity, a stripe, etc. 

[0028] In addition, in this invention, the control of the grouting velocity divided into multistage of being 
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suitably set up corresponding to conditions, such as magnitude of a cavity and a configuration, is natural 

so that I may be understood also in each above-mentioned embodiment. 

[0029] 

[Effect of the Invention] In order to have came to have explained this invention in full detail above and 
to cover coating on the front face of synthetic-resin mold goods At the time of proper hardening or 
solidification whose front face of the above-mentioned synthetic resin can bear its impregnation and 
fluid pressure to the above-mentioned coating after synthetic-resin shaping in the die for synthetic-resin 
shaping The above-mentioned coating is poured into the boundary of a die internal surface and the 
above-mentioned synthetic-resin mold goods, holding the above-mentioned die in the condition as it is. 
By the above-mentioned coating In the covering approach in a mold of having the process which covers 
the front face of the above-mentioned synthetic-resin mold goods, and the process which stiffens the 
above-mentioned coating at the impregnation process of coating Since impregnation by the multistage 
variable speed is carried out by the necessary impregnation rate pattern Holding the proper grouting 
velocity according to the configuration of a cavity, magnitude, etc., in case it is filled up with coating 
after shaping of resin and in a mold Covering in a mold can be realized under high quality, without 
[ without it can cover coating on a synthetic-resin mold-goods front face and a molding cycle is delayed, 
and ] imposing the constraint on a design on the structure of a die etc. 



[Translation done.] 
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